Coupling of RNAi-mediated target downregulation with gene replacement.
Short interfering RNA (siRNA)-mediated knockdown of deleterious endogenous transcripts has potential applications for the treatment of hereditary diseases. In situations where the mutant and wildtype transcripts cannot be discriminated from one another by siRNAs, it may be necessary to simultaneously carry out gene replacement with a modified form of the target RNA that is resistant to siRNA activity. To test this possibility, we have taken advantage of a potent siRNA that knocks down EGFP mRNA. In this system, wild-type EGFP expression is suppressed by the siRNA, whereas an EGFP construct with codon modifications in the target region that is otherwise fully functional is not downregulated. When expression of the wild-type message is inhibited, EGFP expression can be simultaneously restored by transfecting these cells with the codon-modified version of EGFP. These studies provide a detailed methodology and system for testing this strategy with RNA interference (RNAi).